sheath blight of rice plants and soil-borne plant diseases caused by Bacidiomycetes. The culture broth contains manyminor componentsof the validamycin group in addition to VM-A, the main component.
Since we published the partial structures of the minor components, such as validamycins B (VM-B), C (VM-C), D (VM-D), E (VM-E) and F (VM-F),1~3) structural analysis techniques for complicated oligosaccharides using NMR spectroscopy have developed quite remarkably. The structure of validamycin G (VM-G),43 the most recently discovered congener was established by making use of these techniques. Wehave now used NMRto reinvestigated the position of the glycosidic linkage of the minor components which had remained obscure.
The results were first disclosed in a patent application,53 though without experimental data. Here we discussed the structures of the minor components with experimental results. To elucidate the unidentified positions of the glucosidic linkage by *H NMRspectroscopy, VM-B~F were acetylated with acetic anhydride and pyridine to give the corresponding peracetyl derivatives.
The chemical shifts of 1-H and l'-H of the peracetates, recognized in the region of 3.2~3.6 ppm, indicate that the imino group is not acetylated. Therefore, these peracetates must be dodeca-O-acetyl validamycin B (Ac- c-v
C-5 
The 13C NMR spectra of the validamycins were recorded with a Jeol JNM-FX100 spectrometer at 25.2 MHz in D2O, with sodium 2,2-dimethyl-2-silapentane-5-sulfonate as an internal standard ; data are summarized in Table 1 . The XHNMR spectra of the validamycinperacetates wererecorded with a Jeol JNM-GX400spectrometer at 400 MHz in CDC13+D2O, with TMS as an internal standard; data are summarized in Table 2. 2D Correlation spectroscopy (2D COSY) experiments were performed with data matrices of 512 x2,048 data points, using the standard Jeol software.
YMs-C, E and F
Previous studies1^have shown that VMs-C, E and F are pseudo-tetrasaccharides which each (Table 1) . Their shift patterns consistent with the known effects of glycosidation7'8) and the structures depicted in Fig. 1 downfield shift of the a-carbon (C-7) and a 1.9-ppm up field shift for the /3-carbon (C-5), compared with those of VA-A.
Fromthe above results, we elucidated and confirmed the position of glucosidic linkages of minor components of the validamycin group as shown in Fig. 1 . With regard to structure-activity relationships, OCT. 1988 it is apparent that the 4-0-/3-D-glucosyl residue of VM-Aplays a very important role and causes the remarkable increment of permeability of the antibiotic into the mycelium of the pathogen,
Rhizoctonia solaniP
The 7-0-and T-O-a-nglucosyl residues of VM-C and VM-Dcause deleterious effects on the activity, whereas the 4'-<2-a-D-glucosyl residue of VM-F and the 4"-O-ct-D-glucosyl residue of VM-E have little effect.
